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© A vertical shaft impact crusher including_a hous- 
ing, a vertical rotating shaft (11) rotatably provided in 
the housing and rotated at a high speed, a rotor (10) 
provided on the upper end of the vertical rotating 
shaft (11) to discharge centrifugally an object of 
crushing, which is cast into the housing, to the outer 
periphery thereof, and an anvil support frame (60) 
disposed in the housing to surround the outer pe- 
riphery of the rotor (10) and provided with anvils (18) 
for collision with the object of crushing discharged 
from the rotor (10). The anvil support frame (60) is 
movable up and down in a direction parallel to the 
central axis of the vertical rotating shaft (11). The 
vertical shaft impact crusher further includes support 
means (71) disposed in the housing for supporting 
the lower end of the anvil support frame (60), verti- 
cally moving means (72) disposed in the housing for 
vertically moving the anvil support frame (60) in the 
direction of the central axis, and heightwise position 
adjusting means (73) disposed on the support 
means (71) for adjusting the heightwise position of 
the anvils (18) when the anvil support frame (60) is 
moved up by the vertically moving means (72), 
thereby reducing the frequency of replacement of 
the anvils, and thus facilitating maintenance. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a vertical shaft 
impact crusher. More particularly, the present in- 
vention relates to a vertical shaft impact crusher for 
crushing bulk materials, for example, natural rock, 
into particles of predetermined diameter. 

2. Description of the Prior Art 

Bulk materials, e.g., natural rock, are crushed 
in accordance with various uses, for example, ag- 
gregate for concrete, paving stone, subgrade ma- 
terial, etc. One type of crusher used for such 
crushing process is known as vertical shaft impact 
crusher. 

In the vertical shaft impact crusher, a rotor 
having a plurality of blades on the upper side 
thereof is rotated at high speed, whereby raw stone 
cast in the crusher is accelerated by the blades 
and centrifugally discharged so as to collide with 
anvils which are disposed in a ring shape around 
the rotor, thereby crushing the raw stone. During 
such crushing process, large impact force is ap- 
plied to the blades and the anvils, so that these 
members are likely to become worn. 

For this reason, manganese steel or other 
wear-resistant material is used for the blades and 
the anvils. However, even if such a material is 
used, wear of these members cannot be avoided, 
and these members must be frequently replaced 
with new ones. Various propositions have here- 
tofore been made to reduce the frequency of re- 
placement of these members. 

As a proposition made for the purpose of re- 
ducing the frequency of replacement of anvils, for 
example, a vertical shaft impact crusher, which is 
disclosed in Japanese Patent Application Public 
Disclosure (KOKAI) No. 63-88054 (1988), is known. 
In this crusher, a stepped support block having a 
plurality of steps with different heights is provided 
on the inner wall of a crushing tank, and a hoop 
that supports anvils is supported on the stepped 
support block. 

With the above-described crusher, the heigh- 
twise position of the anvils can be changed by 
shifting the position where the hoop is attached to 
the stepped support block. Accordingly, the range 
of collision between raw stone and the anvils en- 
larges in the heightwise direction, so that non- 
uniform wear of the anvils can be prevented to a 
certain extent. Therefore, the frequency of replace- 
ment of the anvils decreases. 

However, the conventional vertical shaft impact 
crusher necessitates lifting the hoop from the out- 
side when the heightwise position of the anvils is 


changed. In addition, the hoop must be rotated 
through a very small angle in order to position a 
vertical leg, which is provided on the lower side of 
the hoop, to the desired step of the stepped sup- 
5 port block. Accordingly, the above-described 
crusher suffers from the disadvantage that the ad- 
justment of the heightwise position of the anvils 
requires a troublesome operation and a great deal 
of time. 

10 As a proposition made for the purpose of re- 
ducing the frequency of replacement of blades, for 
example, a vertical shaft impact crusher, which is 
disclosed in Japanese Patent Application Public 
Disclosure (KOKAI) No. 62-193657 (1987), is 

75 known. In this crusher, a pair of blades, which 
define a discharge passage, are provided on the 
upper side of a rotor in symmetry with respect to 
the radial direction, and the rotor is rotated for- 
ward I y and then backward ly, with a view to avoid- 

20 ing non-uniform wear of the blades. With this 
crusher, the range of collision between raw stone 
and the blades is enlarged by reversing the direc- 
tion of rotation of the rotor, so that non-uniform 
wear can be prevented to a certain extent. There- 

25 fore, 'the frequency of replacement of the blades 
also decreases. 

Raw stone is cast onto the rotor from above it, 
as described above. Accordingly, even in such an 
impact crusher, wear unavoidably concentrates on 

so only the lower part of each blade. In addition, 
blades that are used in this type of crusher are 
heavy in weight.. Therefore, maintenance is not 
easy. 

Further, U.S. Patent No. 4,090,673 discloses a 
35 vertical shaft impact crusher having an improved 
impeller table liner. However, the specification of 
this prior art does not explain improvement in wear 
of the blades and the anvils in detail. 

40 SUMMARY OF THE INVENTION 

The present invention has been accomplished 
on the basis of the above-described conventional 
technical background, and aims at attaining the 

45 following objects. 

It is an object of the present invention to pro- 
vide a vertical shaft impact crusher in which anvils 
are each allowed to wear over the entire area 
thereof in the heightwise direction, thereby permit- 

50 ting a reduction in the frequency of replacement of 
the anvils. 

It is another object of the present invention to 
provide a vertical shaft impact crusher in which 
blades are each allowed to wear over the entire 
55 area thereof, thereby permitting a reduction in the 
frequency of replacement of the blades. 

It is still another object of the present invention 
to provide a vertical shaft impact crusher in which 
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the heightwise position of anvils can be readily 
adjusted by a simple operation, so that mainten- 
ance is facilitated. 

It is a further object of the present invention to 
provide a vertical shaft impact crusher in which 
blades can be readily attached and removed by a 
simple operation, so that maintenance is facilitated. 

To attain these objects, the present invention 
provides a vertical shaft impact crusher including a 
housing, a vertical rotating shaft (11) rotatably pro- 
vided in the housing and rotated at a high speed, a 
rotor (10) provided on the upper end of the vertical 
rotating shaft (11) to discharge centrifugally an 
object of crushing, which is cast into the housing, 
to the outer periphery thereof, and an anvil support 
frame (60) disposed in the housing to surround the 
outer periphery of the rotor (10) and provided with 
anvils (18) for collision with the object of crushing 
discharged from the rotor (10). The anvil support 
frame (60) is movable up and down in a direction 
parallel to the central axis of the vertical rotating 
shaft (11). The vertical shaft impact crusher further 
includes support means (71) disposed in the hous- 
ing for supporting the lower end of the anvil sup- 
port frame (60); vertically moving means (72) dis- 
posed in the housing for vertically moving the anvil 
support frame (60) in a direction parallel to the 
central axis of the vertical rotating shaft (11); and 
adjusting means (73) disposed on the support 
means (71) for adjusting the heightwise position of 
the anvils (18) when the anvil support frame "(60) is 
moved up by the vertically moving means (72). 

In addition, the present invention provides a 
vertical shaft impact crusher including a housing, a 
vertical rotating shaft (11) rotatably provided in the 
housing and rotated at a high speed, and a rotor 

(10) provided on the upper end of the vertical 
rotating shaft (11) to discharge centrifugally an 
object of crushing, which is cast into the housing, 
toward an impact surface (18) disposed at the outer 
periphery thereof. The vertical shaft impact crusher 
further includes means for driving the vertical rotat- 
ing shaft (1 1 ) to rotate forwardly and backwardly; a 
rotor body (21) secured to the vertical rotating shaft 

(11) ; a substantially disk-shaped distributing plate 
(22) disposed in the center of the upper side of the 
rotor body (21); a plurality of supports (23) pro- 
vided on the upper side of the rotor body (21) at a 
regular angular spacing around the outer periphery 
of the distributing plate (22); blades (24) disposed 
on the supports (23), respectively, so as to cover at 
least two side surfaces of each support (23), which 
extend substantially radially of the rotor body (21); 
means (48) or (98) for detachably retaining the 
blades (24) on the supports (23); a discharge pas- 
sage (44) formed in between each pair of adjacent 
blades (24); and a discharge passage liner (25) 
disposed on the .discharge passage (44). 


Normally, when the use of the crusher is to be 
started, a raised position of the anvils is set by 
adjusting the heightwise position adjusting means, 
and the anvils are placed in the raised position. 

5 When the anvils are in the raised position, the 
lower portions thereof wear. When the lower por- 
tions of the anvils have become worn, with the 
support frame maintained in the raised position by 
the action of the vertically moving means, the set 

10 height is properly lowered by adjusting the heigh- 
twise position adjusting means, and the anvils are 
lowered to the set height by the action of the 
vertically moving means: Consequently, the impact, 
region of each anvil shifts to the upper portion 

75 thereof. In this way, as the service time of the 
crusher elapses, the anvils are gradually lowered, 
thereby subjecting each anvil to wear over the 
entire area thereof in the heightwise direction. 

When the rotor is rotated forwardly, the lower- 

20 half portion of one blade plate of the blade wears.' 
When the lower-half portion of this blade plate has 
become worn, the rotor is rotated backwardly. Con- 
sequently, the lower-half portion of the other blade 
plate wears. When the lower-half portions of the 

25 two blade plates have become worn by the forward 
and backward rotation of the rotor, the blade is 
removed from the support, and turned upside 
down, and then remounted onto the support. Then,' 
the rotor is rotated forwardly and then backwardly, 

30 thereby subjecting the upper-half portions 
(remaining half portions) of the two blade plates to 
wear. j~ 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

Fig. 1 is a plan view of the vertical. shaft impact 
crusher according to the present invention. 

Fig. 2 is a plan view showing the inside of a 
housing of the vertical shaft impact crusher accord- 
40 ing to the present invention. 

Fig. 3 is a sectional view taken along the line 
A-A in Fig. 2. 

Fig. 4 is a sectional view taken along the line 
B-B in Fig. 2. 

45 Fig. 5 is a horizontal sectional view of an anvil 

used in the vertical shaft impact crusher according 
to the present invention. 

Fig. 6 is a horizontal sectional view showing 
the way in which the anvil is mounted, 
so Fig. 7 is a vertical sectional view showing the 
way in which the anvil is mounted. 

Fig. 8 is a plan view of a rotor used in the 
vertical shaft impact crusher of the present inven- 
tion, showing blades and supports in section. 
55 Fig. 9 is a sectional view taken along the line 

C-C in Fig. 8. 

Fig. 10 is a sectional view taken along the line 
D-D in Fig. 9. 
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Fig. 11 is an exploded perspective view of 
elements of the rotor. 

Fig. 12 is a sectional view showing another 
embodiment of a housing used in the vertical shaft 
impact crusher of the present invention. 

Fig. 13 is a partly-sectioned plan view of an- 
other embodiment of the rotor, showing a blade 
and a support in section. 

Fig. 14 is a plan view showing still another 
embodiment of the rotor, showing blades and sup- 
ports in section. 

Fig. 15 is a sectional view taken along the line 
D-D in Fig. 14. 

Fig. 16 is a view seen from the arrow E-E in 
Fig. 14. 

Fig. 17 is a view for explanation of the se- 
quence in which a blade plate becomes worn. 

DETAILED DESCRIPTION OF THE EMBODI- 
MENTS 

One embodiment of the present invention will 
be described below with reference to the accom- 
panying drawings. 

General Structure of Vertical Shaft Impact Crusher 

Figs. 1 to 4 show the general structure of the 
vertical shaft impact crusher according to the 
present invention. The housing of the vertical shaft 
impact crusher comprises a lower housing 1a, and 
an upper housing 1b that is detachably secured to 
the top of the lower housing 1a through fastening 
members 9 that are pivotable about respective pins 
9a. The upper housing 1b is movable so as to be 
opened and closed with respect to the lower hous- 
ing 1a by the action of a lever 5, which is activated 
to move up and down by a hydraulic cylinder 4 
and swiveled on a swivel shaft 3. 

The upper housing 1b has a feed opening 2 for 
raw stone, and guide chutes 7 and 8 are disposed 
in two stages below the feed opening 2. The lower 
guide chute 8 is provided at the lower end of a 
plurality of vertical ribs 8a which are disposed in an 
annular shape as a whole. In addition, a rotor 10 is 
disposed below the guide chute 8. 

The rotor 10 is secured to the upper end of a 
vertical rotating shaft 11. The shaft 11 is rotatably 
accommodated in a shaft housing 15 through bear- 
ings 13 and 14. The shaft housing 15 is supported 
by the lower housing 1a through brackets 16. A 
pulley 17 is provided on the lower end of the 
vertical rotating shaft 11, so that the shaft 11 is 
rotated back and forth by a reversible motor (not 
shown) through a belt (not shown). 


Structure of Vertically Moving Anvils 

As shown in Figs. 2 to 4, a large number of 
anvils 18 are disposed in a ring shape around the 
5 rotor 10. Each anvil 18 is attached to a support 
frame 60. 

The support frame 60 has a pair of upper and 
lower rectangular frame plates 61a and 61b, each 
of which has an external size a little smaller than 

70 that of the lower housing 1a and further has a 
circular bore 62 in the center. The upper and lower 
frame plates 61a and 61b are connected by a large 
number of circumferentially spaced ribs 61c. In 
addition, an anvil mounting frame 63, to which the 

75 anvils 18 are attached, is provided on the inner 
peripheral surfaces of the upper and lower frame 
plates 61a and 61b. 

As shown in Fig. 5, each anvil 18 has a flat 
surface 64 on the front, that is, a side thereof which 

20 is closer to the rotor 10, and taper surfaces 65a 
and 65b are provided at both sides of the flat 
surface 64. The anvil 18 further has a projection 66 
on the back. The projection 66 is provided with a 
pair of vertical grooves 67a and 67b. specifically, 

25 the anvil 18 is attached to the mounting frame 63 
as follows. 

That is, as shown in Figs. 6 and 7, the projec- 
tion 66 of the anvil 18 is inserted into a mounting 
hole 68 that is provided in the mounting frame 63 

30 for each anvil 18. In the meantime, the outer pe- 
ripheral surface of the mounting frame 63 is pro- 
vided with a pair of guide plates 69a and 69b, 
which are associated with each mounting hole 68. 
An inverted U-shaped stopper plate 70 is inserted 

35 into the vertical grooves 67a and 67b of the projec- 
tion 66 along the guide plates 69a and 69b. in this 
way, each anvil 18 is secured to the mounting 
frame 63. This anvil mounting structure per se has 
already been proposed by. the present applicant. 

40 The details are explained in Japanese Patent Ap- 
plication Public Disclosure (KOKAI) No. 3-26346 
(1991). 

Referring to Figs. 2 to 4, the support frame 60 
for the anvils 18 is movable up and down in the 

45 lower housing 1a in a direction parallel to the 
central axis of the vertical rotating shaft 1 1 . Support 
brackets 71 are provided in the four corners, re- 
spectively, of the lower housing 1a, so that when 
the support frame 60 moves down to the lowermost 

50 position, the lower end thereof is supported by the 
support brackets 71. The right-hand part of Fig. 3 
shows a state where the support frame 60 is in the 
lowermost position. 

Hydraulic cylinders 72 are vertically provided 

55 near the respective support brackets 71 , so that the 
support frame 60 is moved up and down by the 
action of the hydraulic cylinders 72. Spacers 73 are 
disposed on the support brackets 71 in order to 
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maintain the support frame 60 at a given heigh- 
twise position. The left-hand part of Fig. 3 shows a 
state where spacers 73 are disposed. The spacers 
73 have complementary recesses and projections 
(not shown) formed on the upper and lower sur- 
faces thereof so that the recesses and projections 
of each pair of adjacent spacers 73 fit to each 
other to thereby prevent these spacers 73 from 
coming out of position. The spacers 73 are inserted 
through inspection windows 78 that are provided in 
the lower housing 1a. 

The adjustment of the heightwise position of 
the support frame 60 is made in such a manner 
that the support frame 60 is first moved up tem- 
porarily by actuating the hydraulic cylinders 72, 
and a required number of spacers 73 are placed on 
each support bracket 71, and then the support 
frame 60 is moved down onto the spacers 73. A 
protective plate 74 is provided vertically at a side 
of each hydraulic cylinder 72 which is closer to the 
center of the lower housing 1a. In addition, a pro- 
tective plate 75 is provided to extend downwardly 
from the lower side of the support frame 60, so that 
these protective plates 74 and 75 cooperate with 
each other to prevent chips of crushed rock from 
entering the hydraulic cylinder 72. 

During the operation of the crusher, small 
pieces of rock crushed scatter. Therefore, protec- 
tive liners are provided on the housing inner wall 
and other parts. In the drawings, reference numeral 
77 denotes the protective liners. 

Structure of Rotor 

Figs. 8 to 11 show the structure of the rotor 10. 
The rotor 10 has a rotor body 21, a distributing 
plate 22, a plurality of supports 23, blades 24, and 
discharge passage liners 25. The rotor body 21 
comprises a disk. The rotor body 21 is fitted onto 
the vertical rotating shaft 11 through a boss 26 
provided on the lower side thereof, and is fastened 
to the shaft 1 1 by using bolts 27. 

A liner 34 for protection is provided around the 
outer periphery of the rotor body 21 and secured 
thereto by using bolts 35. The distributing plate 22 
is disposed in the center of the upper side of the 
rotor body 21 . The distributing plate 22 has a flat 
surface 28 formed in the center of the upper side 
thereof, and a taper surface 29 is formed around 
the flat surface 28. 

In addition, a circular recess 30 is formed on 
the lower side of the distributing plate 22. The 
recess 30 is fitted with a circular step portion 31 
that is formed on the upper side of the rotor body 
21, thereby effecting positioning of the distributing 
plate 22. The distributing plate 22 has a bore 32 in 
the center thereof, so that an engagement piece of 
a suspending member is engaged with the bore 32 


during replacement. 

The supports 23 are disposed on the outer 
periphery of the distributing plate 22. In this em- 
bodiment, three supports 23 are provided, and 

5 these are disposed at a regular angular spacing of 
120 degrees. Each support 23 has a columnar 
portion at the lower end thereof. The columnar 
portion is fitted into a bore 21a provided in the 
rotor body 21 and secured to the rotor body 21 by 

70 welding. Two outer surfaces 33a and 33b of each 
support 23, which extend radially of the rotor body 
21 , form taper surfaces which diverge radially out- 
ward. 

Each discharge passage liner 25 is disposed in 

75 between a pair of adjacent supports 23. The dis- 
charge passage liner 25 has a projection 36 on the 
lower side, which is fitted into a recess 37 that is 
provided in the upper side of the rotor body 21, 
thereby effecting positioning of the discharge pas- 

20 sage liner 25. The upper side of the discharge- 
passage liner 25 is formed with two radially extend-* 
ing step portions 38 at both ends thereof in the 
circumferential direction of the rotor 10. The inner 
side surfaces 39 of the step portions 38 form taper 

25 surfaces. 

Each blade 24 has substantially U-shaped con- 
figuration. That is, the blade 24 comprises a base 
40, which faces the center of the rotor body 21, 
and a pair of blade plates 41a and 4Tb, which 

30 extend radially outward from both ends of the base 
40. The inner peripheral surfaces of the blade 
plates 41a and 41b are shaped so as to be en- 
gageable with the taper surfaces 33a and 33b of 
the support 23. The outer peripheral surface of 

35 each of the blade plates 41a and 41b is formed 
with a ridge 42 extending radially of the rotor body 

21, and a pair of radial grooves 43 which are 
provided at the upper and lower sides, respec- 
tively, of the ridge 42. 

40 The blade 24 is allowed to slide down onto the 
support 23 from above it, thereby causing the 
support 23 to be roughly inserted into the blade 24. 
Then, the blade 24 is moved radially outward of the 
rotor body 21 so that the support 23 is fitted in 

45 between the two blade plates 41a and 41b. Thus, 
the blade 24 is attached to the support 23. As a 
result, a discharge passage 44 is formed in be- 
tween each pair of adjacent blades 24. 

In addition, as a result of the above-described 

so operation of attaching the blades 24 to the respec- 
tive supports 23, the circumferential end portions of 
each discharge passage liner 25, more specifically, 
the outer portions of the step portions 38, are 
clamped between the respective blades 24 and the 

55 rotor body 21 . Further, the base 40 of each blade 
24 is received into a notch 45 that is provided in 
the outer peripheral portion of the distributing plate 

22. Thus, the distributing plate 22 is also clamped 
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between the blades 24 and the rotor body 21 . 

The base 40 of each blade 24 and each sup- 
port 23 are respectively provided with horizontal 
bores 46 and 47, which match each other. The 
horizontal bore 46 is a taper bore. A pin 48 is 
inserted into these horizontal bores 46 and 47 to 
thereby retain the blade 24 on the support 23. As 
the rotor 10 rotates, centrifugal force acts on each 
blade 24. Accordingly, the blade 24 can be sat- 
isfactorily retained on the support 23 with the pin 
48 only. 

Operation 

In the initial stage of use of the crusher, a 
relatively large number of spacers 73 are placed on 
each bracket 71 to dispose the anvils 18 at the 
uppermost position. The rotor 10 is first rotated 
forwardly at high speed by the operation of the 
driving motor. Raw stone is cast onto the rotor 10 
from the feed opening 2 through the guide chutes 
7 and 8. The cast raw stone is distributed to one of 
the three discharge passages 44 by the distributing 
plate 22. The raw stone is then accelerated by the 
blades 24, and discharged toward the anvils 18 by 
centrifugal force. The raw stone is crushed by 
collision with the anvils 18 and discharged from the 
opening in the bottom of the lower casing 1a. 

The anvils 18 wear during such a crushing 
process. Since the anvils 18 are disposed at the 
uppermost position in the initial stage of use of the 
crusher, wear takes place in the lower portions of 
the anvils 18. When the wear reaches a predeter- 
mined level, the hydraulic cylinders 72 are ac- 
tivated to move up the support frame 60 temporar- 
ily, and an appropriate number of spacers 73 are 
removed from each stack of spacers 73. Then, the 
support frame 60 is lowered onto the remaining 
spacers 73, thereby being supported by them. 
Thus, as the wear progresses, an appropriate num- 
ber of spacers 73 are removed for each adjusting 
operation so as to lower the support frame 60 
successively, thereby subjecting each anvil 18 to 
wear over the entire area thereof in the heightwise 
direction. 

Wear also takes place on the distributing plate 
22, the discharge passage liners 25 and the blades 
24 during the crushing process. In particular, the 
blades 24 wear at the lower-half portions of the 
blade plates 41 a and 41b. During the forward rota- 
tion of the rotor 10, wear mainly takes place on one 
blade plate 41a. Accordingly, when the wear on the 
first blade plate 41a reaches a predetermined level, 
the direction of rotation of the rotor 10 is reversed 
to subject the other blade plate 41 b to wear. 

When the wear on the second blade plate 41 b 
reaches a predetermined level, the pins 48 are 
pulled out, and the blades 24 are removed from the 


supports 23 and turned upside down and then 
remounted on the respective supports 23. There- 
after, the rotor 10 is rotated forwardly and then 
backwardly, thereby subjecting the remaining half- 

5 portions of the two blade plates 41a and 41b to 
wear one after another in the mentioned order. In 
this way, each, blade 24 can be subjected to wear 
over substantially the entire area thereof. This op- 
eration is also extremely easy because the blades 

w 24 can be removed simply by pulling out the pins 
48. Replacement of the blades 24 themselves can 
also be readily effected in the same way as the 
above. 

The two taper surfaces 39 of each discharge 

rs passage liner 25 are also subjected to wear one 
after another by reversing the direction of rotation 
of the rotor 10. The discharge passage liners 25 
can be readily replaced simply by pulling but the 
pins 48 and removing the blades 24. In regard to 

20 the distributing plate 22, since it is clamped be- 
tween the blades 24 and the rotor body 21 in the 
same way as the discharge passage liners 25, the 
distributing plate 22 can also be readily replaced 
simply by removing the blades 24. 

25 Although in the above-described embodiment 
the anvils 18 are each subjected to wear over the 
entire area thereof with the support frame 60 lower- 
ed successively from the raised position, the sup- 
port frame 60 may be moved upwardly from the 

30 lowered, position. 

Second Embodiment of Housing 


Fig. 12 shows a second embodiment of the 

35 housing. In the above-described embodiment, the 
upper housing 1b is opened and closed with re- 
spect to the lower housing 1a by the action of the 
lever 5. In this embodiment, not only the upper 
housing 1b but also a cover 1c is opened and 

40 closed by the action of the lever 5. The cover 1 c is 
detachably secured to the upper housing 1b 
through fastening members 79 that are pivotable 
about respective shafts 79a. 

A large number of guide plates 80, which ex- 

45 tend radially of the rotor 10, are attached to the 
lower side of the cover 1c. The guide plates 80 are 
circumferentially spaced in an annular shape as a 
whole. When raw stone is being crushed, a pres- 
surized air flow is induced by the high-speed rota- 

50 tion of the rotor 10. The air flow is a circulating flow 
that ascends from the periphery of the rotor 10 and 
descends through the ribs 8a and the guide chutes 
8. 

The air flow is likely to become a turbulent flow 
55 when it shifts from the ascending flow to the de- 
scending flow. Turbulence of the air flow invites a 
loss of crushing energy and hence produces an 
adverse effect on the crushing process. In this 
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embodiment, the guide plates 80 prevent the air 
flow from becoming turbulent and hence enable 
crushing of high energy efficiency. Although crush- 
ing chips are attached to the guide plates 80, since 
the cover 1 c per se can be opened and closed as 5 
desired, the guide plates 80 can be cleaned with 
ease by raising the cover 1c to open. 

Second Embodiment of Rotor 

~ 10 

Fig. 13 shows a second embodiment of the 
rotor 10. In the above-described embodiment, there 
is an opening in between the respective ends of 
the blade plates 41a and 41b of each blade 24. In 
contrast, in this embodiment the respective ends of 75 
the blade plates 41a and 41b are connected by a 
curved portion 85. Consequently, the blade 34 has 
a tubular shape as a whole. 

The curved portion 85 is also provided with a 
horizontal bore 86 which matches both the horizon- 20 
tal bores 46 and 47. The pin 48 is inserted into the 
horizontal bore 86 through the horizontal bores 46 
and 47. In production, blades are usually subjected 
to a heat treatment after a casting process. By 
closing the opening between the respective ends of 25 
the blade plates 41a and 41b as in the blade 84, 
the blade plates 41a and 41b can be prevented 
from being distorted during the manufacturing pro- 
cess. 

30 

Third Embodiment of Rotor 


Figs. 14 to 16 show a third embodiment of the 
rotor 10. In this embodiment, the supports 23 are 
formed as integral parts of the rotor body 21. In 35 
addition, the notches 45, which are provided in the 
distributing plate 22, are engaged with the respec- 
tive inner peripheral end portions of the discharge 
passage liners 25. Further, each blade 94 com- 
prises a pair of blade plates 95a and 95b, which 40 
are independent of each other. Each support 23 
has vertically extending grooves 96 formed in both 
side surfaces thereof, which extend radially of the 
rotor body 21 . The grooves 96 extend as far as the 
top of the support 23. The grooves 96 may be 45 
formed horizontally. However, the vertical grooves 
96 allow the blade plates 95a and 95b to slide 
down therethrough from above the support 23 
when the blade plates 95a and 95b are mounted on 
the support 23, as described later. 50 

On the other hand, the side surfaces of the 
blade plates 95a and 95b, which face the support 
23, are formed with vertically extending projections 
97, respectively. The projections 97 are finable into 
the vertical grooves 96. Further, the upper and 55 
lower sides of each of the blade plates 95a and 
95b are formed with ridges 98 and 99, respectively, 
which extend radially of the rotor body 21. The 
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blade plates 95a and 95b are retained on the 
support 23 by a top plate 100 that is placed over 
the support 23. 

The top plate 100 has a downwardly extending 
portion 101 at the inward end thereof as viewed in 
the radial direction of the rotor boy 21 . The down- 
wardly extending portion 101 has a taper surface 

102 on the upper portion of the outer side thereof. 
The downwardly extending portion 101 is engagea- 
ble with the inward end face of the support 23 as 
viewed in the radial direction of the rotor body 21 . 
The top plate 100 further has downwardly extend- 
ing portions 103 provided on the respective lower 
sides of both end portions extending radially of the 
rotor body 21. The downwardly extending portions 

1 03 are engageable with the ridges 98 of the blade 
plates 95a and 95b. 

The lower side of the central portion of the top 
plate 100 is provided with a step portion 104 and a 
downwardly extending plate 105. The step portion' 

104 is engageable with a step portion 106 that is> 
provided on the upper side of the support 23. The 
downwardly extending plate 105 is receivable into 
a recess 107 that is provided in the upper side of 
the support 23. The outward end portion of the 
support 23, as viewed in the radial direction of the 
rotor body 21, is formed with a vertically extending 
dovetail groove 108, which is contiguous with the 
recess 107. The dovetail groove 108 is engageable 
with an end liner 109. 

The blade plates 95a and 95b are allowed to 
slide down onto the support 23 from above it so 
that the projections 97 fit into the respective verti- 
cal grooves 96. The blade plates 95a and 95b are 
provided with bores 114 for engagement with a 
suspending member (not shown), which is used to 
mount the blade plates 95a and 95b onto the 
support 23. In a state where the blade plates 95a 
and 95b are disposed on both side surfaces of the 
support 23, the lower ridges 99 of the blade plates 
95a and 95b engage with the circumferential end 
portions of the discharge passage liners 25. Thus, 
the discharge passage liners 25 are clamped be- 
tween the blade plates 95a and 95b and the rotor 
body 21. 

After the end liner 109 has been inserted into 
the dovetail groove 108, the support 23 is covered 
with the top plate 100. In this state, the step portion 
104 of the top plate 100 engages with the step 
portion 106 of the support 23, and the downwardly 
extending plate 105 is received into the recess 
107. In addition, the downwardly extending portions 
103 of the top plate 100 engage with the upper 
ridges 98 of the blade plates 95a and 95b. Thus, 
the blade plates 95a and 95b are retained on the 
support 23. 

The downwardly extending portion 101 of the 
top plate 100, the support 23 and the downwardly 
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extending plate 105 of the top plate 100 are pro- 
vided with respective bores 110, 111 and 112, 
which match each other. A pin 113 is inserted into 
the bores 110, 111 and 112, thereby retaining the 
top plate 100 on the support 23. According to this 
embodiment, the blade plates 95a and 95b are 
each subjected to wear over the entire area thereof 
even more extensively than in the case of the 
blades in the above-described two embodiments. 

Assuming that wear mainly takes place on the 
blade plate 95a during the crushing process carried 
out by forward rotation of the rotor 10, the worn 
portion is a lower portion of the radially outward 
part of the blade plate 95a. The portion concerned 
is a region that is denoted by © in Fig. 17. When 
the region (T) has become worn, the blade plate 
95a is removed and turned upside down and then 
remounted onto the support 23. Consequently, 
wear then takes place mainly on the region ©. 

When the region ® has become worn, the 
blade plates 95a and 95b are replaced with each 
other. Consequently, wear first takes place on the 
region © of the blade plate 95a during the 
crushing process carried out by the backward rota- 
tion of the rotor 10. Then, wear takes place on the 
region ® after the blade 1 plate 95a has been 
turned upside down. The same is the case with the 
blade plate 95b, although the way in which the 
blade plate 95b wears differs from that of the blade 
plate 95a in terms of the direction of rotation of the 
rotor 10. 

Raw stone that is discharged trom one dis- 
charge passage 44 may collide with the rotor 10 
after rebounding from the anvils 18. What is de- 
signed to collide with the rebounding raw stone is 
the end liner 109, which is detachably attached to 
the support 23. The end liner 109 is provided with 
a bore 115, which is engaged with a suspending 
member (not shown) when the end liner 109 is 
attached and detached. The end liner 109 is pro- 
vided in the middle between two discharge pas- 
sages 44, which is a position where the probability 
of collision occurring is high. The end face of the 
end liner 109 projects a little outward from the 
outer peripheral surface of the liner 34. 

It should be noted that the foregoing embodi- 
ments are merely illustrative examples of the 
present invention and that various changes and 
modifications may be imparted thereto. For exam- 
ple, although in the described embodiments the 
hydraulic cylinders 72 are used as means for verti- 
cally moving the support frame 60, the present 
invention is not necessarily limited thereto. For 
example, a combination of a rack and a pinion may 
also be used. In addition,, the heightwise position 
adjusting means may be a combination of a posi- 
tioning bolt, which is provided on each support 
bracket 71 so as to be movable in the axial direc- 


tion of the vertical rotating shaft 11, and a stopper. 
It is also possible to employ a multistage cylinder, 
or a known mechanical positioning means. 

In addition, although in the foregoing embodi- 

5 ments the number of blades is three, it should be 
noted that the number of blades is not limitative. 
The configuration of the blades is not limited to 
those in the embodiments, either. 

Further, the rotor structure according to the 

io present invention may be applied not only to a 
vertical shaft impact crusher having anvils as im- 
pact surfaces but also to other vertical crushers 
wherein a dead stock is formed from crushed rock 
at the outer periphery of a rotor, and this dead 

is stock is used as an impact surface. 

According to the present invention, each anvil 
is subjected to wear over the entire area thereof in 
the heightwise direction. Therefore, it is possible to 
reduce the frequency of replacement of anvils and 

20 hence lower the running cost. Adjustment of the 
heightwise position of the anvils can also be made 
extremely easily. In addition, the present invention 
allows each blade to be subjected to wear over the 
entire area thereof. Therefore, it is possible to 

25 reduce the frequency of replacement of blades and 
hence lower the running cost. Replacement of 
blades can also be effected extremely easily. 

Claims 

30 

1. A vertical shaft impact crusher having 
a housing, 

a vertical rotating Shaft (11) rotatably pro- 
vided in said housing and rotated at a high 
35 speed, 

a rotor (10) provided on an upper end of 
said vertical rotating shaft (11) to discharge 
centrifugally an object of crushing, which is 
cast into said housing, to an outer periphery 
40 thereof, and 

an anvil support frame (60) disposed in 
said housing to surround the outer periphery of 
said rotor (10) and provided with anvils (18) for 
collision with the object of crushing discharged 
45 from said rotor (1 0), 

wherein the improvement comprises 

said anvil support frame (60) which is mov- 
able up and down in a direction parallel to a 
central axis of said vertical rotating shaft (11), 
50 support means (71) disposed in said hous- 

ing for supporting a lower end of said anvil 
support frame (60), 

vertically moving means (72) disposed in 
said housing for vertically moving said anvil 
55 support frame (60) in the direction of said 

central axis, and 

adjusting means (73) disposed on said 
support means (71) for adjusting the heigh- 
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twise position of said anvils (18) when said 
anvil support frame (60) is moved up by said 
vertically moving means (72). 

2. A vertical shaft impact crusher according to 
Claim 1, wherein said adjusting means com- 
prises a multiplicity of spacers (73). 

3. A vertical shaft impact crusher according to 
Claim 1 or 2, further comprising, 

a cover (1c) provided on the top of said 
housing so as to be capable of being opened 
and closed and having a feed opening (2) for 
the object of crushing, and 

a multiplicity of guide plates (80) provided 
on a lower side of said cover (1c) to extend 
radially from said central axis so as to guide 
an ascending air flow induced by rotation of 
said rotor (10). 

4. A vertical shaft impact crusher having 

a housing, 

a vertical rotating shaft (11) rotatably pro- 
vided in said housing and rotated at a high 
speed, and 

a rotor (10) provided on an upper end of 
said vertical rotating shaft (11) to discharge 
centrifugally an object of crushing, which is 
cast into said housing, toward an impact sur- 
face (18) disposed at an outer periphery there- 
of: 

wherein the improvement comprises 

means for driving said vertical rotating 
shaft (11) to rotate forwardly and backwardly, 

a rotor body (21) secured to said vertical 
rotating shaft (11), 

a substantially disk-shaped distributing 
plate (22) disposed in a center of an upper 
side of said rotor body (21), 

a plurality of supports (23) provided on the 
upper side of said rotor body (21) at a regular 
angular spacing around an outer periphery of 
said distributing plate (22), 

blades (24) disposed on said supports 
(23), respectively, so as to cover at least two 
side surfaces of each support (23), which ex- 
tend substantially radially of said rotor body 
(21), 

means (48) or (98) for detachably retaining 
said blades (24) on said supports (23), 

a discharge passage (44) formed in be- 
tween each pair of adjacent blades (24), and 

a discharge passage liner (25) disposed on 
said discharge passage (44). 

5. A vertical shaft impact crusher according to 
Claim 4, wherein said blades (24) each com- 
prise 


a base (40) which covers an inward end 
face of said support (23) as viewed in the 
radial direction of said rotor body (21), and 

a pair of blade plates (41a) and (41b) 
5 which extend outwardly in said radial direction 

from both ends of said base (40) to cover said 
two side surfaces of said support (23). 

6. A vertical shaft impact crusher according to 
10 Claim 4, wherein said blades (84) each com- 

prise 

a base (40) which covers an inward end 
face of said support (23) as viewed in the 
radial direction of said rotor body (21), 

75 a pair of blade plates (41a) and (41b) 

which extend outwardly in said radial direction 
from both ends of said base (40) to cover said 
two side surfaces of said support (23), and 
a curved portion (85) which connects re- 

20 spective distal ends of said blade plates (41a)' 

and (41b) and covers an outward end face of 
said support (23) as viewed in said radial di- 
rection. 

25 7. A vertical shaft impact crusher according to 
Claim 4, wherein said blades (94) each com- 
prise a pair of blade plates (95a) and (95b) 
which cover said two side surfaces of said' 
support (23) independently of each other. 

30 

8. A vertical shaft impact crusher according to 
Claim 4, wherein said blades (24) clamp two 
circumferential end portions of said discharge 
passage liner (25), which extend in said radial 

35 direction, between the same and said rotor , 

body (21). 

9. A vertical shaft impact crusher according to 
Claim 4, wherein said blades (24) clamp an 

ao outer peripheral portion of said distributing 

plate (22) between the same and said rotor 
body (21). 

10. A vertical shaft impact crusher according to 
45 Claim 4, wherein a lower side of said dis- 
charge passage liner (25) and the upper side 
of said rotor body (21) are formed with a 
projection (36) and a groove (37), respectively, 
which are engageable with each other, 

50 

11. A vertical shaft impact crusher according to 
Claim 5 or 6, wherein said retaining means for 
said blades (24) or (84) comprises horizontal 
bores (46) and (47), which are respectively 

55 provided in said base (40) of said blade (24) 

and said support (23) so as to match each 
other, and 

a pin (48) inserted into said horizontal 
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bores (46) and (47). 

12. A vertical shaft impact crusher according to 
Claim 7, wherein said retaining means for said 
blades (94) comprises 5 

grooves (96) formed in said two side sur- 
faces of said support (23), 

projections (97) formed on respective sur- 
faces of said blade plates (95a) and (95b), 
which face said support (23), so as to be w 
engageable with said grooves (96), 

ridges (98) formed on respective upper 
sides of said blade plates (95a) and (95b) to 
extend in said radial direction, 

a top plate (100) disposed to cover an 75 
upper side of said support (23), and 

downwardly extending portions (103) 
formed on respective lower sides of two end 
portions of said top plate (100), which extend 
in said radial direction, so as to be engageable 20 
with said ridges (98) of said blade plates (95a) 
and (95b). 

13. A vertical shaft impact crusher according to 
Claim 7, further comprising an end liner (108) 25 
provided on an outward end portion of said 
support (23) as viewed in said radial direction 

so that an end face of said end liner (108) 
projects from the outer peripheral edge of said 
rotor body (21). 30 
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